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Homo sapiens protein tyrosine phosphatase, receptor type, B (PTPRB), mRNA 
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ie50f01.yl Melton Normalized Human Islet 4 N4-HIS 1 Homo sapiens cDNA 
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gi|15821034|gb|BI793309.1|[15821034] 



□ 3: 



N86739 



Links 



L0214F Human fetal heart, Lambda ZAP Express Homo sapiens cDNA clone 
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Vincent P. Mauro, et al . , "Homophilic and Heterophilic Binding Activities of Nr-CAM, a 
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TITLE: Functional ligands for the axonal cell rcognition molecule contactin 



Detailed Description Text (4) : 

During development of the nervous systems, neurons are guided by secreted and cell 
bound molecules that provide both negative and positive cues. The experiments 
described in the examples of Sections 6.1 and 6.2 show that RPTP.beta., a receptor 
type protein tyrosine phosphatase, may provide such a signal by interacting with the 
axonal recognition molecule contactin. RPTP.beta. is a developmentally regulated 
protein that exists in three forms, one secreted and two membrane bound. The 
extracellular region of RPTP.beta. has a multidomain structure consisting of a 
CAH-like domain, a single FNIII repeat, and a long cysteine free spacer region. The 
complex structural nature of its extracellular region may result in a multifunctional 
protein that is able to interact with different proteins. As documented by the data 
shown herein, the CAH and the FNIII domains bind to at least two potential ligands 
present on neurons or glial cells. Functional expression cloning in C0S7 cells and 
affinity purification with a specific affinity matrix followed by microsequencing 
enabled unequivocal identification of the cell recognition molecule contactin (F3/F11) 
as a neuronal ligand of RPTP.beta.. The interaction between contactin and RPTP.beta. 
is mediated via the CAH domain of the phosphatase, while the FNIII domain appears to 
bind to another molecule expressed on the surface of glial cells. It was previously 
shown that the secreted proteoglycan form of RPTP.beta. interacts with tenascin, N-CAM 
and Ng-CAM (Grumet et al . , 1994, J. Biol. Chem. , 269:12142-12146; Barnea et al . , 1994, 
J. Biol. Chem., 269:14349-14352; Grumet et al . , 1993, J. Cell. Biol., 120:815-724; 
Milev et al., 1994, J. Cell. Biol., 127:1703-1715). Since N-CAM and Ng-CAM do not bind 
directly to the CAH or the FNIII domain of RPTP.beta., they may interact with the 
large spacer domain of the phosphatase. Alternatively, they could interact with 
RPTP.beta. through a third component. Contactin may fulfill this function since it has 
been shown to interact with Ng-CAM, Nr-CAM, and the matrix proteins tenascin and 
restriction (Brummendorf et al . , 1993, Neuron, 10:711-727; Morales et al . , 1993, 
Neuron, 11:1113-1122; Zisch et al . , 1992, J. Cell. Biol., 119:203-213). The various 
subdomains of the extracellular region of RPTP.beta. are able to interact with several 
distinct proteins that are expressed on diverse cell types in the central nervous 
system. 

Detailed Description Text (115) : 

Contactin has been shown to be involved in both positive and negative responses of 
neurons to various stimuli (Brummendorf and Rathjen, 1993, J. Neurochem. , 
61:127-1219). When presented as a ligand to neurons, either as a membrane -bound or a 
soluble form, contactin induces axonal growth (Brummendorf et al . , 1993, Neuron, 
10:711-727; Clarke et al . , 1993, Eur. J. Cell. Biol., 61:108-115; Durbec et al . , 1992, 
J. Cell. Biol., 117:877-887; Gennarini et al . , 1989, J. Cell. Biol., 109:755-788). Its 
neural receptor has been identified as the recognition molecule Nr-CAM (Morales et 
al., 1993, Neuron 11:1113-1122). On the other hand, contactin itself is a receptor- 
present on neurons and mediates their repulsion by the extracellular matrix protein 
janusin (Pesheva et al . , 1993, Neuron, 10:69-82). The results described in the example 
of Section 6.1 indicate that the CAH domain of RPTP.beta. can bind to contactin on 
cells. To analyze effects of this binding on neurons, chick tectal cells, known to 
express contactin, were plated on dishes previously coated with .beta.CF-Fc fusion 
protein or with Ng-CAM or laminin as controls. Cells attached and grow processes on 
both of these substrates (FIG. 7A) . Treatment of the cells with PI-PLC prior to 
plating completely abolished cell attachment and neurite extension on RPTP.beta.. In 
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contrast, PI -PLC did not have a dramatic effect on cells growing on Ng-CAM or laminin 
as substrate (FIG. 7A) . Thus, it was concluded that the CAH domain of RPTP.beta.is a 
permissive substrate for neuronal adhesion and neurite growth. Moreover, the cell 
adhesion and axonal elongation induced by RPTP.beta. is mediated through a 
GPI- anchored receptor. 
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TITLE: Methods for modulating SLAM -expressing T cells 
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DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts . reserv. 

11492348 BIOSIS NO.: 199800273680 

Cell adhesion molecule Nr-CAM is over-expressed in human brain 
tumors . 

AUTHOR: Sehgal Anil (a) / Boynton Alton L; Young Ronald F; Vermeulen Sandra S 
; Yonemura Kenneth S; Kohler Erik P; Aldape Hector C; Simrell Charles R; 
Murphy Gerald P 

AUTHOR ADDRESS: (a) Pacific Northwest Cancer Foundation,, 12-0— No^thgc 

PXa^ar^o^nT?3Tr; SeaLLle, WA 98125 ** USA 

J25TONAL: International Journal of Cancer 76 (4):p451-458 May 18, 1998 
IISSN: 0020-7136 
DOCUMENT TYPE: Article 

PFP?vgm--q^PP • fthpt-T-ar-t- — . 

LANGUAGE : English 

ABSTRACT: Using the technique of differential display-polymerase chain 
reaction (DD-PCR) , we isolated a cDNA fragment that is 

ove^ expressed ^ in glioblastoma multiforme tissue as c ompared to normal 
brai n tissue . Sequence analysis indicated that this sequence is identical 
to""the previously isolated human neuron-glia-related cell . adhesion 
molecule hNr-CAM. Gene-specific RT-PCR analysis indicated that hNr-CAM is 
x over-expressed in high-grade astrocytomas, gliomas and glioblastoma tumor 
^ tissues as compared to normal brain tissue. H iah , lev ^l*} pf, hNr-rfl M 
expression also were observed in cell lines derived £rom astrocytomas, 
. gliomas and glioblastoma multiforme *-"™^>-g ^r^j^ ^g^iS^ f hNr- CAM 
expression were observed in neuroblastoma, meningiomas, melanoma, normal 
breast and prostate tumor tissues. Northern blot analysis showed an 
alternatively spliced mRNA of 1.4 kb -in several tumors as compared to the 
7.5 kb transcript found in normal brain tissue. Genomic Southern blot 
analysis of DNA from 3 brain tumor cell lines showed that 
over-expression of hNr-CAM in brain tumors was not due to gene 
amplification. In situ hybridization analysis indicated that 11 of the 20 
human brain tumor samples studied showed hNr-CAM over-expression. 
Our results suggest that hNr-CAM is over-expressed in malignant brain 
tumors and can serve as a novel marker for brain tumor detection and 
perhaps therapy. 
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11369115 98249998 PMID : 9590116 

Cell adhesion molecule Nr-CAM is over-expressed in human brain tumors. 
Sehgal A; Boynton A L; Young R F ; Vermeulen S S; Yonemura K S; Kohler E P 
; Aldape H C; Simrell C R; Murphy G P 

Deke Slayton Center for Brain Cancer Studies, Pacific Northwest Cancer 
Foundation, Northwest Hospital, Seattle, WA 98125, USA. asehgal@nwhsea.org 
International journal of cancer. Journal international du cancer 

p451-8, 



May 



1998, 



76 



(4) 



ISSN 0020-7136 



UNITED 
Journal Code : 



STATES) 
0042124 

Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

Using the technique of differential display-polymerase chain reaction 
(DD-PCR) , we isolated a cDNA fragment that is over-expressed in 
glioblastoma multiforme tissue as compared to normal brain tissue. Sequence 
analysis indicated that this sequence is identical to the previously 
isolated human neuron-glia-related cell adhesion molecule hNr- 
CAM. Gene-specific RT-PCR analysis indicated that hNr-CAM 

is over-expressed in high-grade astrocytomas, gliomas and glioblastoma 
tumor tissues as compared to normal brain tissue. High levels of hNr- 
CAM expression also were observed in cell lines derived from 
astrocytomas, gliomas and glioblastoma multiforme tumors. Low levels of 
hNr-CAM expression were observed in neuroblastoma, meningiomas, 
melanoma, normal breast and prostate tumor tissues. Northern blot analysis 
showed an alternatively spliced mRNA of 1.4 kb in several tumors as 
compared to the 7.5 kb transcript found in normal brain tissue. Genomic 
Southern blot analysis of DNA from 3 brain tumor cell lines showed that 
of hNr-CAM in brain tumors was not due to gene 
In situ hybridization analysis indicated that 11 of the 2 0 
tumor samples studied showec^ss^Nr^CAM 
Our results suggest that ^Nr-CA5i yis 



over -express ion 
amplification . 
human brain 
over -express ion . 



over - expressed i n malignant bra in t umors and can serve as a novel marker 
for brain tumor detection and pernaps tnerapy. ~ 
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11194960 98071552 PMID: 9407626 

Molecular changes during the genesis of human gliomas. 
Sehgal A 

Deke Slayton Center for Brain Cancer Studies, Northwest Hospital, 
Seattle, Washington, USA . asehgal@nwhsea.org 

Seminars in surgical oncology (UNITED STATES) Jan-Feb 1998, 14 (1) 
p3-12, ISSN 8756-0437 Journal Code: 8503713 
Document type: Journal Article; Review; Review, Tutorial 
Language s : ENGL I SH 
Main Citation Owner: NLM 
Record type: Completed 

Neoplastic transformation in the normal human brain occurs as a result of 
the accumulation of a series of genetic alterations. These genetic 
alterations include the loss, gain or amplification of different 
chromosomes which lead to altered expression of proteins that play 
important roles in the regulation of cell proliferation. Several common 
genetic alterations at the chromosomal level (loss of 17p, 13q, 9p, 19, 10, 
22q, 18q and amplification of 7 and 12q) have been observed. These 
alterations lead to changes in the expression of several genes; protein 53 
(p53) , retinoblastoma (RB) , interferon (INF) alpha/beta, cyclic AMP 
dependent kinase number 2 (CDKN2) , mutated in multiple advanced cancers 1 
(MMAC1) , deleted-in-colon carcinoma (DCC) , epidermal growth factor receptor 
(EGFR) , platelet derived growth factor (PDGF) , platelet derived growth 
factor receptor (PDGFR) , MDM2 , GL1, CDK4 and SAS during the genesis and 
progression of human gliomas. Recent studies suggest that altered 
expression of several other genes [MET; MYC; transforming growth factor 
beta (TGF beta); CD44; vascular endothelial growth factor (VEGF) ; human 
neurological-related cell adhesion molecule (hNr-CAM ) ; 
neuroglial cell adhesion molecule (NCAM LI) ; p21waf 1/Cipl ; TRKA; mismatch 
repair genes (MMR) ; C4-2; D2-2] and proteins [e.g., cathepsins, tenascin, 
matrix metalloproteases , tissue inhibitors of metalloproteases , nitric 
oxide synthase, integrins, interleukin- 13 receptor (IL-13R) , Connexin43, 
urokinase-type plasminogen activator receptors (uPARs) , extracellular 
matrix proteins and heat shock proteins] are associated with the genesis of 
human gliomas. Taken together, these findings point to the accumulation of 
multiple genetic mutations coupled with extensive changes in gene 
expression in the etiology of human gliomas. 
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08876702 20162602 PMID: 10697494 

Antisense human neuroglia related cell adhesion molecule hNr- 
CAM, reduces the tumorigenic properties of human glioblastoma cells. 
Sehgal A; Ricks S; Warrick J; Boynton A L; Murphy G P 

Department of Neurological Surgery, University of California at San 
Francisco 94103, USA. sehgala@neurosurg.ucsf.edu 

Anticancer research (GREECE) Nov-Dec 1999, 19 (6B) p4947-53, ISSN 
0250-7005 Journal Code: 8102988 — 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

BACKGROUND: Human Nr-CAM (Neuroglia related Cell Adhesion Molecule) is 
over expressed in glioblastoma multiforme tissue (GMT) as compared to 
normal brain tissue (NBT) . MATERIALS AND METHODS: We transfected a human 
glioblastoma cell line (2020-CRL) with a vector that overexpresses 
antisense hNr-CAM using a CMVpromoter. RESULTS: Antisense 
hNr- CAM caused reduction in the native hNr-CAM 

expression, changed cell morphology, reduced the cell proliferation rate 
and lengthening of the cell cycle. Furthermore, antisense hNr- 
CAM overexpression in these cells caused extensive reduction in the 



< - • - ■ 

number of soft agar colonies and invasion through extra cellular matrix 
(ECM) gel in vitro. Subcutaneous injection of antisense hNr-CAM 
overexpressing glioblastoma cells into nude mice caused complete inhibition 
of tumor formation as compared to vector only transfected cells. 
Intra-tumoral inoculation of antisense hNr-CAM expressing 
plasmid also caused slow tumor growth in nude mice in vivo. CONCLUSION: On 
the basis of these results, we conclude that hNr-CAM is a valid 
target for potential gene therapy of glioblastoma tumors. 
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WA 98125**USA 

JOURNAL: Proceedings of the American Association for Cancer Research Annual 
Meeting 40p437 March, 1999 

CONFERENCE/MEETING: 90th Annual Meeting of* the American Association for 
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SPONSOR: American Association for Cancer Research ■ 
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Ratclif fe,C.F. , Qu,Y., McCormick, K. A. , Tibbs,V.C, Dixon, J. E., 
Scheuer,T. and Catterall , W . A. 

A sodium channel signaling complex: modulation by associated 

receptor protein tyrosine phosphatase beta 

Nat. Neurosci. 3 (5), 437-444 (2000) 

20233995 

10769382 

7 (bases 1 to 6331) 

Adamsky,K., Schilling, J. , Garwood, J., Faissner,A. and Peles,E. 
Glial tumor cell adhesion is mediated by binding of the FNIII 
domain of receptor protein tyrosine phosphatase beta (RPTPbeta) to 
tenascin C 

Oncogene 20 (5) , 609-618 (2001) 

21214455 

11313993 

REVIEWED REFSEQ : This record has been curated by NCBI staff. The 
reference sequence was derived from X54131 . 1 and BE 042873 .1 . 
On Feb 4, 2002 this sequence version replaced gi : 4506304 . 
Summary: The protein encoded by this gene is a member of the 
protein tyrosine phosphatase (PTP) family. PTPs are known to be 
signaling molecules that regulate a variety of cellular processes 
including cell growth, differentiation, mitotic cycle, and 
oncogenic transformation. This PTP contains an extracellular 
domain, a single transmembrane segment and one intracytoplasmic 
catalytic domain, thus belongs to receptor type PTP. The 
extracellular region of this PTP is composed of multiple 
fibronectin type_III repeats, which was shown to interact with 
neuronal receptor and cell adhesion molecules, such as contactin 
and tenascin C. This protein was also found to interact with sodium 
channels, and thus may regulate sodium channels by altering 
tyrosine phosphorylation status. The functions of the interaction 
partners of this protein implicate the roles of this PTP in cell 
adhesion, neurite growth, and neuronal differentiation. 
COMPLETENESS: complete on the 3' end. 

Location/ Qualifiers 

1. .6331 

/ organi sm= " Homo s ap i ens " 
/ db_xr e f = " t axon : 9606 
/ chromosome= " 12 " 
/map="12ql5-q21" 
1. .6331 
/gene=" PTPRB " 

/note=" synonyms: PTPB, HPTPB, HPTP-BETA, R-PTP-BETA" 

/ db_xre f =" Locus ID : 5787 " 

/db xref = "MIM : 176882 " 

31. .6024 

/gene=" PTPRB" 

/EC_number= " 3 . 1. 3 .48 " 

/note= "protein tyrosine phosphatase, receptor type, beta 
polypeptide; protein tyrosine phosphatase beta" 
/ codon_start=l 

/product= "protein tyrosine phosphatase, receptor type, B 
precursor" 

/protein_id= " NP 002828.2 " 
/db_xref ="GI : 18491010" 
/db xref = "LocusID : 5787 " 
/ db_xr e f = " M IM : 176882 " 
/ db_xr e f = " M IM : 176882 " 

/ trans lation= "MLSHGAGLALWITLSLLQTGLAEPERCNFTLAESKASSHSVSIQ 
WRILGSPCNFSLIYSSDTLGAALCPTFRIDNTTYGCNLQDLQAGTIYNFKIISLDEER 
TWLQTDPLPPARFGVSKEKTTSTGLHVWWTPSSGKVTSYEVQLFDENNQKIQGVQIQ 
ESTSWNEYTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGSTVPSPVKDIGISTKANSL 
LISWSHGSGNVERYRLMLMDKGILVHGGWDKHATSYAFHGLSPGYLYNLTVMTEAAG 
LQNYRWKLVRTAPMEVSNLKVTNDGSLTSLKVKWQRPPGNVDSYNITLSHKGTIKESR 
VLAPWITETHFKELVPGRLYQVTVSCVSGELSAQKMAVGRTFPDKVANLEANNNGRMR 
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SLWSWSPPAGDWEQYRILLFNDSWLLNITVGKEETQYVMDDTGLVPGRQYEVEVIV 

ESGNLKNSERCQGRTVPLAVLQLRVKHANETSLSIMWQTPVAEWEKYIISLADRDLLL 

IHKSLSKDAKEFTFTDLVPGRKYMATVTSISGDLKNSSSVKGRTVPAQVTDLHVANQG 

MTSSLFTNWTQAQGDVEFYQVLLIHENWIKNESISSETSRYSFHSLKSGSLYSWVT 

TVSGGISSRQWVEGRTVPSSVSGVTVNNSGRNDYLSVSWLLAPGDVDNYEVTLSHDG 

KWQSLVIAKSVRECSFSSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKVQGVSVS 

NSARSDYLRVSWVHATGDFDHYEVTIKNKNNFIQTKSIPKSENECVFVQLVPGRLYSV 

TVTTKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDLHVTWSGANGDVDQYEIQLLFN 

DMKVFPPFHLVNTATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEGFTVPSAVKNIH 

ISPNGATDSLTVNWTPGGGDVDSYTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQY 

QIMIASVSGSLKNQINWGRTVPASVQGVIADNAYSSYSLIVSWQKAAGVAERYDILL 

LTENGILLRNTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFSKEAQTEGRTVPAAV 

TDLRITENSTRHLSFRWTASEGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQNLLQ 

GRMYKMVIVTHSGELSNESFIFGRTVPASVSHLRGSNRNTTDSLWFNWSPASGDFDFY 

ELILYNPNGTKKENWKDKDLTEWRFQGLVPGRKYVLWWTHSGDLSNKVTAESRTAPS 

PPSLMSFADIANTSLAITWKGPPDWTDYNDFELQWLPRDALTVFNPYNNRKSEGRIVY 

GLRPGRSYQFNVKTVSGDSWKTYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWIPP 

DSDFDGYSIECRKMDTQEVEFSRKLEKEKSLLNIMMLVPHKRYLVSIKVQSAGMTSEV 

VEDSTITMIDRPPPPPPHIRVNEKDVLISKSSINFTVNCSWFSDTNGAVKYFTVWRE 

ADGSDELKPEQQHPLPSYLEYRHNASIRVYQTNYFASKCAENPNSNSKSFNIKLGAEM 

ESLGGKRDPTQQKFCDGPLKPHTAYRISIRAFTQLFDEDLKEFTKPLYSDTFFSLPIT 

TESEPLFGAIEGVSAGLFLIGMLVAWALLICRQKVSHGRERPSARLSIRRDRPLSVH 

LNLGQKGNRKTSCPIKINQFEGHFMKLQADSNYLLSKEYEELKDVGRNQSCDIALLPE 

NRGKNRYNNILPYDATRVKLSNVDDDPCSDYINASYIPGNNFRREYIVTQGPLPGTKD 

DFWKMVWEQNVHNIVMVTQCVEKGRVKCDHYWPADQDSLYYGDLILQMLSESVLPEWT 

IRE FKI CGEEQLDAHRL I RHFHYTVWPDHGVPETTQS L IQFVRTVRDY INRS PGAGPT 

WHCSAGVGRTGTFIALDRILQQLDSKDSVDIYGAVHDLRLHRVHMVQTECQYVYLHQ 

CVRDVLRARKLRS EQENPLFP I YENVNPE YHRDPVYSRH " 

31. . 96 

/gene="PTPRB" 
97 . .6021 
/gene=" PTPRB" 

/product= n protein tyrosine phosphatase, receptor type, B" 
/EC number=" 3.1.3.48 " 
364 . .600 
/gene=" PTPRB" 

/note="FN3; Region: Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smart00060 " 
364. .597 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin type III domain" 
/ db_xr e f = " CDD : pf am00041 " 
637. .849 
/gene=" PTPRB " 

/note="FN3; Region: Fibronectin type 3 domain" 
/ db_xre f = " CDD : smart00060 " 
895. .1122 
/gene=" PTPRB" 

/note="FN3; Region: Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smart00060 » 
895. .1122 
/gene=" PTPRB" 

/note="fn3; Region: Fibronectin type III domain" 
/ db_xr e f = " CDD : pfam00041 " 
1159. . 1392 
/gene=" PTPRB" 

/note="fn3; Region: Fibronectin type III domain" 
/ db_xr e f = " CDD : pfam00041 " 
1159. . 1389 
/gene=" PTPRB" 

/note="FN3; Region: Fibronectin type 3 domain" 
/ db_xr e f = " CDD : smart00060 " 
1429. . 1671 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin type III domain" 
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/db_xref = "CDD : pfam00041 " 
1429. . 1653 
/gene== "PTPRB" 

/note="FN3 ; Region: Fibronectin 
/ db_xr e f = " CDD : smart00060 " 
2002 . .2190 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
2221. .2454 
/ gene= " PTPRB " 

/note= M fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
2221. .2448 
/gene=" PTPRB " 

/note="FN3; Region: Fibronectin 
/ db_xr e f = " CDD : smart00060 " 
2485. .2724 
/gene=" PTPRB " 

/note="FN3; Region: Fibronectin 
/ db_xr e f = » CDD : smart00060 " 
2485.. 2712 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
2749 . .2973 
/ gene= "PTPRB " 

/note= n FN3; Region: Fibronectin 
/ db_xr e f = " CDD : smart00060 " 
2749. .2973 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
3013 . .3258 
/gene=" PTPRB" 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pf am00041 " 
3283. .3510 
/gene=" PTPRB" 

/note="FN3; Region: Fibronectin 
/ db_xr e f = " CDD : smart00060 " 
3283 . .3510 
/gene- "PTPRB " 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
3547 . .3774 
/gene=" PTPRB " 

/note="FN3; Region: Fibronectin 
/db_xref = " CDD : smart00060 " 
3547. .3774 
/gene=" PTPRB " 

/note="fn3; Region: Fibronectin 
/db_xref = " CDD : pfam00041 " 
3811. .4062 
/gene=" PTPRB " 

/note=" fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 
3811. .4044 
/gene=" PTPRB" 

/note="FN3; Region: Fibronectin 
/ db_xr e f = " CDD : smart00060 " 
4093 . .4335 
/gene=" PTPRB" 

/note="fn3; Region: Fibronectin 
/ db_xr e f = " CDD : pfam00041 " 



type 3 domain" 



type III domain" 
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4093 . .4320 
/gene="PTPRB " 

/note="FN3; Region: Fibronectin type 3 domain" 
/ db_x r e f = " CDD : smart00060 » 
4894 . .4956 
/gene=" PTPRB " 

/note= " transmembrane - region si te " 
5137 . .5925 
/gene=" PTPRB" 

/note="PTPc; Region: Protein tyrosine phosphatase, 

catalytic domain" 

/ db_xr e f = " CDD : smart00194 » 

5209. .5910 

/gene=" PTPRB " 

/note="Y_j)hosphatase; Region: Protein-tyrosine 
phosphatase" 

/db_xref = "CDD : pfam00102 " 
5590. .5889 
/gene= " PTPRB " 

/note="DSPc; Region: Dual specificity phosphatase, 

catalytic domain" 

/ db_xr e f = " CDD : pfam00782 " 

5608. .5910 

/gene=" PTPRB " 

/note="PTPc_motif ; Region: Protein tyrosine phosphatase, 
catalytic domain motif" 
/ db_xr e f = " CDD : smart00404 " 
5653.. 5889 . 
/gene=" PTPRB » 
/note="DSPc; Region: Dual 
catalytic domain" 
/ db_xr e f = " CDD : smart00195 " 
complement (2846) 
/allele= n G" 
/allele="A" 

/ db_xr e f = " dbSNP : 2304821 " 
3936 

/gene=" PTPRB " 
/allele="G" 
/allele="A" 

/ db_xr e f = " dbSNP : 2303963 " 
6328 

/gene=" PTPRB " 



specificity phosphatase, 



BASE COUNT 
ORIGIN 

1 
61 
121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 



1801 a 1473 c 1478 g 1579 t 



gtctcctctg 
tggatcacac 
ctggcggagt 
ccctgtaact 
tttcggatag 
tataacttca 
ttacctcctg 
tggtggactc 
aaccaaaaga 
ttcaatctca 
cgttcttttt 
atttccacaa 
cgataccggc 
catgctactt 
atgactgagg 
gaagtctcaa 
caaagacctc 
aaggaatcca 
ggtcgacttt 
gcagtgggca 



gatcttaact 
tgagcctgct 
ccaaggcctc 
ttagcctcat 
acaacaccac 
agattatttc 
ctaggtttgg 
cttcttccgg 
tacagggggt 
ctgctggtag 
cagtttatac 
aagccaattc 
tgatgctaat 
cctatgcttt 
ctgcagggct 
atctgaaggt 
ctggaaatgt 
gagtattagc 
atcaagttac 
gaacatttcc 



actgagcgca 
gcagactgga 
cagccattct 
ctatagcagt 
atacggatgt 
tctggatgaa 
agtcagtaaa 
aaaagtcacc 
tcaaattcaa 
taaatacaat 
caatggatca 
tctcctgatt 
ggataaaggg 
tcacgggctg 
gcaaaactac 
gacaaatgat 
ggattcttac 
accttggatt 
tgtcagctgt 
agacaaagtt 



atgctgagcc 
ctggcggagc 
gtgtctatcc 
gacaccctgg 
aaccttcaag 
gagagaactg 
gagaagacga 
tcatatgagg 
gaaagtactt 
attgccatca 
acagtgccat 
tcctggtccc 
atcctagttc 
tcccctggct 
aggtggaaac 
ggcagtttga 
aatatcaccc 
actgaaactc 
gtctctggtg 
gcaaacctgg 



atggagccgg 
cagagagatg 
agtggagaat 
gggccgcgtt 
atttacaagc 
tggtcttgca 
cttcaaccgg 
tgcaattatt 
catggaatga 
cagctgtttc 
ctccagtgaa 
atggttctgg 
atggcggtgt 
acctctacaa 
tagtcaggac 
cctctctaaa 
tgtctcacaa 
actttaaaga 
aactgtctgc 
aggcaaacaa 



gttggccttg 
taacttcacc 
tttgggctca 
gtgccctacc 
aggaaccatc 
aacagatcct 
cttgcatgtt 
tgatgaaaat 
atacactttt 
tggaggaaaa 
agatattggt 
gaatgtggaa 
tgtggacaaa 
cctcactgtt 
agcccccatg 
agtcaaatgg 
agggaccatc 
gttagtcccc 
tcagaagatg 
taatggcagg 
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1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 
2041 
2101 
2161 
2221 
2281 
2341 
2401 
2461 
2521 
2581 
2641 
2701 
2761 
2821 
2881 
2941 
3001 
3061 
3121 
3181 
3241 
3301 
3361 
3421 
3481 
3541 
3601 
3661 
3721 
3781 
3841 
3901 
3961 
4021 
4081 
4141 
4201 
4261 
4321 
4381 
4441 
4501 
4561 
4621 
4681 
4741 
4801 
4861 
4921 
4981 
5041 



atgaggtctc 
ctactcttca 
tatgtcatgg 
gagagtggaa 
ctccagcttc 
gtagcagaat 
aagtcactct 
tacatggcta 
agaacagtgc 
ctgtttacta 
catgaaaatg 
cactctctca 
tcttcccgac 
gtgaacaatt 
gtggataact 
gccaagtctg 
accataacta 
cctgacaaag 
tcctgggtgc 
aacttcattc 
gtccctggac 
gaacaaggga 
agcactgagg 
atccagctgc 
accgagtatc 
attagcgggg 
aaaaatattc 

ggtgggggag 
tctcagacta 
cagtaccaga 
gggcggacag 
tccttaatag 
ctaactgaaa 
aaatttgaag 
ggcctcttta 
ctgaggatca 
gagctcagct 
caagttgacc 
aagatggtga 
acagtcccag 
tggttcaact 
cccaatggca 
ggccttgttc 
aataaagtca 
gacattgcaa 
aacgactttg 
aacagaaaat 
aacgtcaaga 
gtgaggacaa 
attgcctgtt 
aaaatggaca 
aacatcatga 
ggcatgacca 
ccacccccac 
tttactgtca 
gtggtgagag 
tcctacctgg 
agcaaatgtg 
gagatggaga 
ctgaagccac 
gacctgaagg 
actgaatcag 
ggcatgctag 
gaaagaccct 
ctgggccaga 



ttgtagtgag 
atgattctgt 
atgacacggg 
atttgaagaa 
gtgtcaaaca 
gggagaaata 
ccaaagatgc 
cagtcaccag 
ctgcccaagt 
actggaccca 
tggtcattaa 
agtccggcag 
aagtggttgt 
ccggtcgtaa 
atgaggtaac 
tcagagaatg 
caaggagtgg 
tccagggagt 
atgccactgg 
aaactaaaag 
ggttgtacag 
atgggagaac 
acttgcatgt 
tcttcaatga 
gatttacttc 
atgtacagca 
acatttctcc 
acgttgattc 
ttcccaagca 
tcatgattgc 
ttccagcatc 
taagttggca 
atggaatcct 
atctaacacc 
gcaaggaagc 
cagagaactc 
ggtacaacat 
cactagtcca 
ttgtaactca 
cctctgtgag 
ggagtccagc 
caaagaagga 
ctggaaggaa 
cagcggagag 
acacatcctt 
agctgcagtg 
cagaaggacg 
ctgtcagtgg 
agcctgacaa 
cttggatccc 
cccaagaagt 
tgctagtgcc 
gcgaggtggt 
acattcgtgt 
actgcagctg 
aggctgatgg 
agtacaggca 
ccgaaaatcc 
gcttaggtgg 
acactgccta 
aattcacaaa 
agcccttgtt 
tggctgttgt 
ctgcccgtct 
aaggtaaccg 



ctggtcgccc 
ggtgctgctc 
gctcgtaccg 
ttctgagcgt 
tgccaatgaa 
catcatttcc 
caaagaattc 
tattagtgga 
gactgacttg 
ggcacaagga 
aaatgaaagc 
cctgtactcc 
ggagggaaga 
tgactacctc 
attgtctcat 
ttccttcagc 
caagtatgaa 
cagtgttagc 
agactttgat 
cattcccaag 
tgtcactgtt 
aattccagag 
gacttggtca 
catgaaagta 
cctaacacca 
gtcagccttc 
caatggagca 
ctacacggtg 
cgtctttgag 
ctcagtcagc 
tgtccaagga 
aaaagctgct 
tctgcgcaac 
aggcaagaaa 
ccagactgaa 
caccaggcac 
ctttttgtac 
gagcttctct 
cagtggggag 
tcatctcagg 
ctctggggac 
aaactggaaa 
gtacgtgctg 
cagaacagct 
ggccatcacg 
gttgcccaga 
cattgtgtat 
tgattcctgg 
gatacaaaac 
tcctgattct 
tgagttttcc 
ccataagagg 
tgaagacagc 
gaatgaaaag 
gttcagcgac 
cagtgatgag 
caatgcctcc 
taacagcaac 
aaaacgcgat 
cagaatcagc 
gccactctat 
tggagctatt 
tgccttattg 
gagcattcgt 
gaaaacttct 



cctgctggag 
aacatcactg 
ggaagacagt 
tgccaaggca 
acctcactga 
ctagctgaca 
acttttactg 
gacttaaaaa 
catgtggcca 
gacgtagaat 
atctccagtg 
gtggtggtaa 
acagtccctt 
agcgtttcct 
gacggcaagg 
tccctcaccc 
aatcactcct 
aactcagcca 
cactatgaag 
tcagaaaacg 
actacaaaaa 
cctgttaagg 
ggagctaatg 
tttcctcctt 
ggccgccaat 
attgagggct 
acagatagcc 
tcggcattca 
cacacgttcc 
gggtccctga 
gtaattgcag 
ggtgtggcag 
acatcagagc 
tacaagatac 
ggccgaacag 
ctgtccttcc 
aacccagatg 
ttccagaact 
ctgtctaatg 
gggtccaatc 
tttgactttt 
gacaaggacc 
tgggtggtaa 
ccaagtcctc 
tggaaagggc 
gatgcactta 
ggtcttcgtc 
aaaacttaca 
ctgcattgcc 
gactttgatg 
agaaagctgg 
tacctggtgt 
actatcacaa 
gatgtgctaa 
accaatggag 
ctgaagccag 
attcgggtgt 
tccaagagtt 
cccactcagc 
attcgagctt 
tcagacacat 
gaaggtgtga 
atctgcagac 
agggatcgac 
tgtccaataa 



actgggagca 
tgggaaagga 
atgaggtgga 
ggacagtccc 
gtatcatgtg 
gagacctctt 
acctggtgcc 
attcctcttc 
accaaggaat 
tttaccaagt 
agaccagcag 
caacagtgag 
ccagtgtgag 
ggctgctggc 
tggttcagtc 
caggccgcct 
tcagccaaga 
ggagtgacta 
tcaccattaa 
aatgtgtatt 
gtggacaata 
atctaacatt 
gggatgtcga 
ttcaccttgt 
acaaaattct 
tcacagttcc 
tgacggtgaa 
ggcacagtca 
acagactgga 
agaatcagat 
acaatgcata 
aaagatatga 
cagccaccac 
agatcctaac 
tcccagcagc 
gctggaccgc 
ggaatctcca 
tgctacaagg 
agtctttcat 
ggaacacgac 
atgagctgat 
tgacggagtg 
ctcacagtgg 
ccagtcttat 
ccccagactg 
ctgtcttcaa 
cagggagatc 
gcaaaccaat 
ggcctcagaa 
gttatagtat 
agaaagaaaa 
ccatcaaagt 
tgatagaccg 
ttagcaagtc 
ctgtgaaata 
aacagcagca 
atcagactaa 
ttaacattaa 
aaaaattctg 
ttacacagct 
ttttttcttt 
gtgctggtct 
agaaagtgag 
cattatctgt 
aaataaatca 



gtatcggatc 
agaaacacag 
agtcattgtt 
cctggctgtc 
gcagacccct 
actgatccac 
tggacgaaaa 
agtaaaagga 
gaccagtagt 
cttactgatc 
atacagcttc 
tggagggatc 
tggagtaacg 
gcccggagat 
ccttgtcatt 
ctacaccgtg 
gcggacagtg 
tttaagggta 
aaacaaaaac 
tgttcagcta 
tgaagccaat 
gcgcaacagg 
ccaatatgag 
aaataccgca 
tgtcttgacg 
tagtgctgtc 
ctggactcct 
aaaggttgac 
ggccggggag 
aaatgtggtt 
cagcagttat 
tatcctgctt 
taagcaacac 
tgtcagtgga 
tgtcaccgac 
ctcagagggg 
ggagagagct 
cagaatgtac 
atttggtaga 
agacagcctt 
tctctataat 
gcggtttcaa 
agatctcagc 
gtcatttgct 
gacagactac 
cccctacaac 
ctatcaattc 
ttttggatct 
ctccacggcc 
tgaatgccgg 
atctctgctc 
gcagtcggcc 
cccccctcct 
ttccatcaac 
cttcacagtg 
ccctctccct 
ttattttgcc 
gcttggagca 
tgatggacca 
ctttgatgag 
acccatcact 
gtttttaatt 
ccatggtcga 
ccacttaaac 
gtttgaaggg 
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catttcatga 
aaagacgtgg 
aatcgataca 
gatgatcctt 
gaatacattg 
tgggaacaaa 
aagtgtgacc 
cagatgctct 
gaggaacagc 
catggagtcc 
atcaacagaa 
actggaacct 
gacatttatg 
tgtcagtatg 
agtgaacaag 
gatccagtct 
actgtgtgat 
ttgatactat 
taacagatat 
ataatgttta 
tgttctacat 



agctacaggc 
gccgaaacca 
acaatatatt 
gctctgacta 
tcactcaggg 
acgttcacaa 
attactggcc 
cagagtccgt 
ttgatgcaca 
cagaaaccac 
gcccgggtgc 
ttattgcatt 
gagcagtgca 
tctacctaca 
aaaacccctt 
attcaaggca 
ttgtttttaa 
gtataattta 
tattgtacat 
atattaagct 
aaaactaatt 



tgactccaac 
gtcatgtgac 
gccctatgat 
catcaatgcc 
accgcttcct 
catcgtcatg 
agcggaccag 
cctgcctgag 
cagactcatc 
ccagtctctg 
tgggcccact 
ggaccgaatc 
cgacctaaga 
tcagtgtgta 
gtttccaatc 
ttgagaatgt 
aaacttgctt 
ttaatctgga 
agttgtattt 
ttatataata 
caacctgtaa 



taccttctat 
attgcactct 
gccacgcgag 
agctacatcc 
ggcaccaagg 
gtgacccagt 
gattccctct 
tggaccatcc 
cgccactttc 
atccagtttg 
gtggtgcact 
ctccagcagt 
cttcacaggg 
agagatgtcc 
tatgaaaatg 
acctgaagag 
catgccctac 
gaatgtttaa 
tgtagtttct 
ctatttttcc 
a 



ccaaggaata 
tgccggagaa 
tgaagctctc 
ctggcaacaa 
atgacttctg 
gtgttgagaa 
actatgggga 
gggagtttaa 
actatacggt 
tigagaactgt 
gcagtgctgg 
tagactccaa 
ttcacatggt 
tcagagcaag 
tgaatccaga 
ctcctggata 
agaggtgcca 
aattttatat 
tctgtaaata 
acactaaagt 



cgaggagtta 
tagagggaaa 
caatgtagat 
cttcagaaga 
gaaaatggtg 
gggccgagta 
cctcatcctg 
gatatgcggt 
gtggccagac 
cagggactac 
tgtgggtagg 
agactctgtg 
ccagactgag 
aaagctacgg 
gtatcacaga 
aaaattattc 
gctatttctg 
aatttaaagg 
tgtatttttc 
gttcatgact 
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The carbonic anhydrase domain of receptor tyrosine phosphatase beta 

is a functional ligand for the axonal cell recognition molecule 

contactin 

Cell 82 (2), 251-260 (1995) 

95354206 
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Lustig,M. , Nativ,M. , Hemperly, J . J. , Schles singer, J . , 
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08876702 20162602 PMID: 10697494 

Antisense human neuroglia related cell adhesion molecule hNr-CAM, 
reduces the tumorigenic properties of human glioblastoma cells. 
Sehgal A; Ricks S; Warrick J; Boynton A L; Murphy G P 

Department of Neurological Surgery, University of California at San 
Francisco 94103, USA. sehgala@neurosurg.ucsf.edu 

Anticancer research (GREECE) Nov-Dec 1999, 19 <6B) p4947-53, ISSN 
0250-7005 Journal Code: 8102988 

Document type: Journal Article 

Language s : ENGL I SH 

Main Citation Owner: NLM 

Record type: Completed 

BACKGROUND: Human Nr-CAM (Neuroglia related Cell Adhesion 
Molecule) is over expressed in glioblastoma multiforme tissue (GMT) as 
compared to normal brain tissue (NBT) . MATERIALS AND METHODS: We 
transfected a human glioblastoma cell line (2020-CRL) with a vector that 



overexpresses antisense hNr-CAM using a CMVpromoter. RESULTS: 
Antisense hNr- CAM caused reduction in the native hNr-CAM expression, 
changed cell morphology, reduced the cell proliferation rate and 
lengthening of the cell cycle. Furthermore, antisense hNr-CAM 
overexpression in these cells caused extensive reduction in the number of 
soft agar colonies and invasion through extra cellular matrix (ECM) gel in 
vitro. Subcutaneous injection of antisense hNr-CAM overexpressing 
glioblastoma cells into nude mice caused complete inhibition of tumor 
formation as compared to vector only transfected cells. Intra- tumoral 
inoculation of antisense hNr-CAM expressing plasmid also caused slow 
tumor growth in nude mice in vivo. CONCLUSION: On the basis of these 
results, we conclude that hNr-CAM is a valid target for potential gene 
therapy of glioblastoma tumors. 
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11822581 99262361 PMID : 10328925 

Nr-CAM promotes neurite outgrowth from peripheral ganglia by 
a mechanism involving axonin-1 as a neuronal receptor. 
Lustig M; Sakurai T; Grumet M 

Department of Pharmacology, NYU Medical Center, 550 First Avenue, New 
York, New York, 10016, USA. 

Developmental biology (UNITED STATES) May 15 1999, 209 (2) p340-51, 
ISSN 0012-1606 Journal Code: 0372762 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

Nr-CAM is a neuronal cell adhesion molecule (CAM) belonging 
to the immunoglobulin superfamily that has been implicated as a ligand for 
another CAM, axonin-1, in guidance of commissural axons across the floor 
plate in the spinal cord. Nr-CAM also serves as a neuronal 
receptor for several other cell surface molecules, but its role as a ligand 
in neurite outgrowth is poorly understood. We studied this problem using a 
chimeric Fc-fusion protein of the extracellular region of Nr- 
CAM (Nr-Fc) and investigated potential neuronal receptors in the 
developing peripheral nervous system. A recombinant Nr-CAM-Fc 
fusion protein, containing all six Ig domains and the first two fibronectin 
type III repeats of the extracellular region of Nr-CAM, retains 
cellular and molecular binding activities of the native protein. Injection 
of Nr-Fc into the central canal of the developing chick spinal cord in ovo 
resulted in guidance errors for commissural axons in the vicinity of the 
floor plate. This effect is similar to that resulting from treatment with 
antibodies against axonin-1, confirming that axonin- 1 /Nr-CAM 
interactions are important for guidance of commissural axons through a 
spatially and temporally restricted Nr-CAM positive domain in 
the ventral spinal cord. When tested as a substrate, Nr-Fc induced robust 
neurite outgrowth from dorsal root ganglion and sympathetic ganglion 
neurons, but it was not effective for tectal and forebrain neurons. The 
peripheral but not the central neurons expressed high levels of axonin-1 
both in vitro and in vivo. Moreover, antibodies against axonin-1 
inhibited Nr-Fc- induced neurite outgrowth, indicating that axonin-1 
is a neuronal receptor for Nr-CAM on these peripheral ganglion 
neurons. The results demonstrate a role for Nr-CAM as a ligand 
in axon growth by a mechanism involving axonin-1 as a neuronal receptor and 
suggest that dynamic changes in Nr-CAM expression can modulate 
axonal growth and guidance during development. Copyright 1999 Academic 
Press . 
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10850152 97201469 PMID : 9049255 

Induction of neurite outgrowth through contactin and Nr-CAM 
by extracellular regions of glial receptor tyrosine phosphatase beta. 
Sakurai T; Lustig M; Nativ M; Hemperly J J; Schlessinger J; Peles E; 
Grume t M 

Department of Pharmacology, New York UniversitvJJedical Center 10016, 

USA. (T\ 

Journal of cell biology (UNITED STATES) Feb 24 CL997/ 136 (4) p907-18 

ISSN 0021-9525 Journal Code: 0375356 \S 
Contract/Grant No.: NS21629; NS; NINDS; NS33921; NS; NINDS 
Document type: Journal Article 
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Main Citation Owner: NLM 
Record type: Completed 

Receptor protein tyrosine phosphatase beta (RPTPbeta) is expressed as 
soluble and receptor forms with common extracellular regions consisting of 
a carbonic anhydrase domain (C) , a fibronectin type III repeat (F) , and a 
unique region called S. We showed previously that a recombinant Fc fusion 
protein with the C domain (beta C) binds to contactin and supports neuronal 
adhesion and neurite growth. As a substrate, betaCFS was less effective in 
supporting cell adhesion, but it was a more effective promoter of neurite 
outgrowth than betaCF. betas had no effect by itself, but it potentiated 
neurite growth when mixed with betaCF. Neurite outgrowth induced by betaCFS 
was inhibited by antibodies acja i nn 1~ ftTr-fSi^M and contactin, 

and these cell "adiUdbiOh ^molecules formed a complex that bound betaCFS. 
NIH-3T3 cells transfected to express betaCFS on their surfaces induced 
neuronal differentiation in culture. These results suggest that binding of 
glial RPTPbeta to the contactin/Nr-CAM complex is important for 
neurite growth and neuronal differentiation. 
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10166704 22170691 PMID: 12183361 

Nr-CAM is a target gene of the beta-catenin/LEF- 1 pathway in 
melanoma and colon cancer and its expression enhances motility and confers 
tumorigenesis . 

Conacci-Sorrell Maralice E; Ben-Yedidia Tamar; Shtutman Michael; 
Feinstein Elena; Einat Paz; Ben-Ze'ev Avri 

Department of Molecular Cell Biology, The Weizmann Institute of Science, 
Rehovot 76100, Israel. 

Genes & development (United States) Aug 15 2002, 16 (16) p2058-72, 
ISSN 0890-9369 Journal Code: 8711660 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 
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beta-catenin and plakoglobin (gamma-catenin) are homologous molecules 
involved in cell adhesion, linking cadherin receptors to the cytoskeleton . 
beta-catenin is also a key component of the Wnt pathway by being a 
coactivator of LEF/TCF transcription factors. To identify novel target 
genes induced by beta-catenin and/or plakoglobin, DNA microarray analysis 
was carried out with RNA from cells overexpressing either protein. This 
analysis revealed that Nr-CAM is the gene most extensively 
induced by both catenins . Overexpression of either beta-catenin or 
plakoglobin induced Nr-CAM in a variety of cell types and the 



o 



LEF/TCF binding sites in the Nr-CAM promoter were required for 
its activation by catenins. Retroviral transduction of Nr-CAM 
into NIH3T3 cells stimulated cell growth, enhanced motility, induced 
transformation, and produced rapidly growing tumors in nude mice. Nr- 
CAM and LEF-1 expression was elevated in human colon cancer tissue 
and cell lines and in human malignant melanoma cell lines but not in 
melanocytes or normal colon tissue. Dominant negative LEF-1 decreased 
Nr-CAM expression and antibodies to Nr-CAM 

inhibited the motility of B16 melanoma cells. The results indicate 
that induction of Nr-CAM transcription by beta-catenin or 
plakoglobin plays a role in melanoma and colon cancer tumorigenesis , 
probably by promoting cell growth and motility. 
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Nr-CAM and neurofascin interactions regulate ankyrin G and 
sodium channel clustering at the node of Ranvier. 

Lustig M; Zanazzi G; Sakurai T; Blanco C; Levinson S R; Lambert S; Grumet 
M; Salzer J L 

Department of Pharmacology, New .York University Medical Center, 550 First 
Avenue, New York, NY 10016, USA. 

Current biology - CB (England) Nov 27 2001, 11 (23) pl864-9, ISSN 
0960-9822 Journal Code: 9107782 

Contract/Grant No.: 5T32 GM07308; GM; NIGMS 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

Voltage -dependent sodium (Na(+)) channels are highly concentrated at 
nodes of Ranvier in myelinated axons and play a key role in promoting rapid 
and efficient conduction of action potentials by saltatory conduction. The 
molecular mechanisms that direct their localization to the node are not 
well understood but are believed to involve contact -dependent signals from 
myelinating Schwann cells and interactions of Na(+) channels with the 
cytoskeletal protein, ankyrin G. Two cell adhesion molecules (CAMs) 
expressed at the axon surface, Nr-CAM and neurofascin, are also 
linked to ankyrin G and accumulate at early stages of node formation, 
suggesting that they mediate contact-dependent Schwann cell signals to 
initiate node development. To examine the potential role of Nr- 
CAM in this process, we treated myelinating cocultures of DRG (dorsal 
root ganglion) neurons and Schwann cells with an Nr-CAM-Fc 
(Nr-Fc) fusion protein. Nr-Fc had no effect on initial axon-Schwann cell 
interactions, including Schwann cell proliferation, or on the extent of 
myelination, but it strikingly and specifically inhibited Na ( +) 
channel and ankyrin G accumulation at the node. Nr-Fc bound directly to 
neurons and clustered and coprecipitated neurofascin expressed on axons. 
These results provide the first evidence that neurofascin plays a major 
role in the formation of nodes, possibly via interactions with Nr- 
CAM. 
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Antisense human neuroglia related cell adhesion molecule hNr-CAM, reduces 
the tumorigenic properties of human glioblastoma cells. 

Sehgal A; Ricks S; Warrick J; Boynton A L; Murphy G P 

Department of Neurological Surgery, University of California at San 



Francisco 94103, USA . sehgala@neurosurg.ucsf.edu 

Anticancer research (GREECE) Nov-Dec 1999, 19 <6B) p4947-53, ISSN 
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BACKGROUND: Human Nr-CAM (Neuroglia related Cell Adhesion 
Molecule) is over expressed in glioblastoma multiforme tissue (GMT) as 
compared to normal brain tissue (NBT) . MATERIALS AND METHODS: We 
transfected a human glioblastoma cell line (2020-CRL) with a vector that 
overexpresses antisense hNr-CAM using a CMVpromoter. RESULTS: Antisense 
hNr- CAM caused reduction in the native hNr-CAM expression, changed cell 
morphology, reduced the cell proliferation rate and lengthening of the cell 
cycle. Furthermore, antisense hNr-CAM overexpression in these cells caused 
extensive reduction in the number of soft agar colonies and invasion 
through extra cellular matrix (ECM) gel in vitro. Subcutaneous injection of 
antisense hNr-CAM overexpressing glioblastoma cells into nude mice caused 
complete inhibition of tumor formation as compared to vector only 
transfected cells. Intra-tumoral inoculation of antisense hNr-CAM 
expressing plasmid also caused slow tumor growth in nude mice in vivo. 
CONCLUSION: On the basis of these results, we conclude that hNr-CAM is a 
valid target for potential gene therapy of glioblastoma tumors. 
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Homophilic and heterophilic binding activities of Nr-CAM, a 
nervous system cell adhesion molecule. 

Mauro V P; Krushel L A; Cunningham B A; Edelman G M 

Rockefeller University, New York 10021. 

Journal of cell biology (UNITED STATES) Oct 1992, 119 (1) pl91-202, 
ISSN 0021-9525 Journal Code: 0375356 

Contract/Grant No.: HD-09635; HD; NICHD; HD16550; HD; NICHD; NS-28932; NS 
; NINDS 

Document type: Journal Article 
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Nr-CAM is a membrane glycoprotein that is expressed on 
neurons. It is structurally related to members of the N-CAM superfamily of 
neural cell adhesion molecules having six immunoglobulin- like domains and 
five fibronectin type III repeats in the extracellular region. We have 
found that the aggregation of chick brain cells was inhibited by 
anti -Nr-CAM Fab' fragments, indicating that Nr-CAM 

can act as a cell adhesion molecule. To clarify the mode of action of 
Nr-CAM , a mouse fibroblast cell line L-M(TK-) (or L cells) was 
transfected with a DNA expression construct encoding an entire chicken 
Nr-CAM cDNA sequence. After transf ection, L cells expressed 
Nr-CAM on their surface and aggregated. Aggregation was 
specifically inhibited by anti -Nr-CAM Fab' fragments. To 

check the specificity of this aggregation, a fusion protein (FGTNr) 

consisting of glutathione S-transf erase linked to the six immunoglobulin 

domains and the first fibronectin type III repeat of Nr-CAM was 

expressed in Escherichia coli. Addition of FGTNr to the transfected cells 

blocked their aggregation. Further analysis using a combination of cell 

aggregation assays, binding of cells to FGTNr-coated substrates, 

aggregation of FGTNr-coated Covaspheres and binding of FGTNr-coated 

Covaspheres to FGTNr-coated substrates revealed that Nr-CAM 

mediates two types of cell interactions: a homophilic, divalent 

cation- independent binding, and a heterophilic, divalent cation-dependent 



binding. Homophilic binding was demonstrated between transfected L cells, 
between chick embryo brain cells and FGTNr, and between Covaspheres to 
which FGTNr • was covalently attached. Heterophilic binding was shown to 
occur between transfected and untransf ected L cells, and between FGTNr and 
primary chick embryo fibroblasts; in all cases, it was dependent on the 
presence of either calcium or magnesium. Primary chick embryo glia or a 
human glial cell line did not bind to FGTNr-coated substrates. The results 
indicate that Nr-CAM is a cell adhesion molecule of the nervous 
system that can bind by two distinct mechanisms, a homophilic mechanism 
that can mediate interactions between neurons and a heterophilic mechanism 
that can mediate binding between neurons and other cells such as 
fibroblasts. 
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Structure, expression, and function of Ng-CAM, a member of the 
immunoglobulin superfamily involved in neuron-neuron and neuron-glia 
adhesion. 

Grume t M 

Department of Developmental and Molecular Biology, Rockefeller 
University, New York, New York. 

Journal of neuroscience research (UNITED STATES) Jan 1992, 31 (1) 
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The neuron-glia cell adhesion molecule (Ng-CAM) mediates neuron-neuron 
adhesion by a homophilic mechanism and neuron-astrocyte adhesion by a 
heterophilic mechanism. The protein is expressed on neurons and Schwann 
cells but not on astrocytes. It is most prevalent during development on 
cell bodies of migrating neurons and on axons during formation of nerves. 
Ng-CAM expression is greatly increased following nerve injury. Anti-Ng-CAM 
antibodies inhibited migration of granule cells along Bergmann glia 
in cerebellar explants and f asciculation of neurites in outgrowths from 
explants of dorsal root ganglia. The combined results indicate that Ng-CAM 
on neurons binds to Ng-CAM on adjacent neurons and to as yet unidentified 
ligands on astrocytes. Ng-CAM is synthesized in chicken neurons from a 6 kb 
mRNA as Mr approximately 200,000 forms which are cleaved to yield two 
components of Mr 135,000 and 80,000. It is glycosylated and can be 
phosphorylated. Amino acid sequence analysis indicates that it contains six 
immunoglobulin domains, five fibronectin type III repeats, a transmembrane 
domain and a cytoplasmic region. Structural analyses indicate that Ng-CAM 
is most closely related to the mammalian glycoprotein LI but significant 
differences between them strongly suggest that they are not equivalent 
molecules. The recent identification of another structurally related 
molecule in the chicken called Nr-CAM underscores the notion 
that these molecules are members of a subfamily of neural cell adhesion 
molecules within the immunoglobulin superfamily that have related or 
complementary functions in the nervous system. 



